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New RAMI-V Actual Scenes 

Wytham Wood (HET51_WWO_TLS), UK 

Savanna pre-fire (HET50_SAV_PRE), South 

Africa 

• Semi-empirical scene based on actual sampling campaign 

(Disney et al., 2011)

• Predefined model trees

• Sparse vegetation (3 tree types, d=599/ha) 

• Grass covered surface (200k plants/ha)

• Empirical scene based on the TLS sampling after Calders et 

al. (2018)

• Reshaped to flat surface (all trees to z=0) to guarantee 

energy conservation

• Cropped to 1-ha, 7 tree types, LAI overest. (buggy scene)

• Surface: area averaged spectral properties

Disney, M. I. et al., (2011 ), Remote Sensing of Environment,115 (8): 1866-1881

Calders, K., et al (2018), Remote Sensing,10(6):1-15.



Spectral Configuration
• 13 spectral bands were selected from 

440 nm to 2200 nm

• Combination of OLCI, MSI and MODIS 

bands

• brf*, bhr, dhr computed for all bands, 

fabs and ftran only in the bands 

pertaining to PAR

• All spectral scatterings properties were 

provided
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Angular Configuration

• RAMI-V was designed to be oriented to real 

satellite observation geometries

• For abstract scenes the observation angles 

were computed for seven different latitudes 

(30°S to 60°N in steps of 15°; LON=22.5°) 

for Jan, Apr, and Jul for OLCI, MSI and 

MODIS channels

• Meas: brf_sat uses all these configurations, 

while brf*, dhr, and fabs ftran uses their 

period averaged summaries

ABSTRACT scenes



Angular Configuration

• Actual scenes were instead associated to 

fixed coordinates accordingly to the 

biome type. 

brf_sat

ACTUAL scenes



RAMI-V Measurements

• BRFs: Principal and Orthogonal plane, 

Azimuthal ring (37°), Actual satellite 

geometries (MSI, OLCI, MODIS)

• single and multiple scattering also 

resolved individually for PP and OP

• Albedo (directional-hemispherical and bi-

hemispherical reflectance)

• Absorption (total and foliage), transmission 

through the canopy and transects.

• Digital Hemispherical Photography (DHP)



• <Experiment> = <scenario> + <measurement>

• <Scenario> = <scene> + <spectral> + <geometry>

• 30+8 scenes, 13 bands, 21 geoms (abstract) / 2,3 (actual), 

20 measurements

• ~106.5 K experiments in RAMI-V (3.5 K Actual)

• 14 participants

• ~600 K .mes files

RAMI experiments



Measurements performed by Models

ACTUAL scenesABSTRACT scenes

* Complement to the table Ptot

discret: 16%; starter1: 0.5%



• Energy conservation (l)

• BRF consistency (L)

• BRF vs Albedo (NEW) (L)

• The BRF simulations are used to optimize the RPV function to obtain the 

corresponding BRDF parameters. DHR and BHR are then recomputed by 

geometrical integration and compared with the submitted DHR, BHR.

• Albedo vs (F↑/F↓) Top-of-Canopy (l)

• Spectral consistency (un-collided BRF vs Input surface properties).

Internal Consistencies



Internal Consistencies

• Results in %, flies analysis to be updated for both energy 

and BRF Consistency. The r5cc2 test produces results in 

line with other models on the last revision.



Internal Consistencies: r5cc2_1

• Results in %, flies analysis to be updated for both energy 

and BRF Consistency. The r5cc2 test produces results in 

line with other models on the last revision.



Internal Consistencies: r5cc1 (additional slide)

• Results in %, flies analysis to be updated for both energy 

and BRF Consistency. The r5cc2 test produces results in 

line with other models on the last revision.
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Preliminary results 2021 2023



• A feedback phase on preliminary results 

was established to highlight major 

issues/inconsistencies due to wrong input 

rather than model uncertainty.

• In a 100k+ experiments scenario, with 14 

participant models, it was necessary to 

adopt criteria to identify the inconsistency 

as much automatically as possible. 

• We adopted a simple Chauvenet criteria 

being the participation to common 

experiment ranging between 3-8 models.

Feedback Phase from 12/2021 to 05/2023



• Chauvenet: indicates a threshold t, based on 

the normalized sample standard deviation 

which is scaled by a participation factor pN

• Possible outlier  𝑥𝑖 − 𝑥 > 𝑝𝑁𝜎

• Dark gray shadow indicates ±𝜎 and the light-

gray the N-scaled threshold ±𝑝𝑁𝜎

• We than raised a yellow/red alert for any BRF 

experiment with more than 10%/25% of 

possible outliers

• Weakness of the method: a) average depends on 

the outlier values. No operational iteration performed. b)

Possible Clustering of models not handled. C) might be 

improved by setting a minimum acceptable error (1%).

Feedback Results



Feedback Phase (Chauvenet)

• Examples of wrong data driven 

average for the BRF in the 

azimuth ring

• Not optimal but rather simple 

and pragmatic method to identify 

problems

• The model-to-model comparison 

and robust methodology 

described later will allow us to 

identify the possible Custom and 

Robust references



Chauvenet Summary example
(brfpp, brfop) -- 20220923
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Preliminary results 20232021



Public results web site 

Several metrics have been 

calculated:

• on a single experiment 

<Scenario>-<Meas>.mes for 

BRF measurements 

(aggregated over qv, N=76)

• aggregated on l for 1-value 

measurements (N = 13 or 5, bhr, 

dhr, fabs, ftran).



• Results are presented by 

means of their BRF(qv) and 

A(l) plots and the 

corresponding Metrics 

represented by 

correlograms heatmaps

• MARE, RMSRE, PEARSON, 

RBIAS

Public results web site 



• In this particular case eradiate is 

clearly underestimating BRFOP values 

obtained by the other models (N=9)

Public results web site 



• In this particular case eradiate is 

clearly underestimating BRFOP values 

obtained by the other models (N=9)

• In the second case (aggr. l) flies and 

dirsig5 are underestimating the DHR 

value in the visible and NIR, 

respectively.

• MARE and RMSRE highlight the 

misbehavior of the models

• Note: These metrics, being 

relative, might be driven by the higher 

relative values in visible bands, due to 

the lower Reflectance.

Public results web site 



• From the web interface it is 

possible to remove models 

selectively and focus on the 

comparison of interest

• In this specific case 

models clustering occurs and 

the Chauvenet methodology, in 

similar cases may fail to identify 

outliers

• Additional criteria such as 

participation, "credibility" 

(ROMC), could help driving the 

choice in such cases.

Public results web site 



Public results web site: an easy BRF case

• A representation of the 

workflow to identify 

reference at 1-exp 

level

• In this case clustering is not a 

problem

• The algorithm iterates to 

detect Outliers until at 

least 2-3 models agree within 

a desired uncertainty



Public results web site: aggregated heatmaps

• All metrics highlight this result and can 

be used to identify problems in the 

experiments by extracting the average, 

or even better the max|min values of 

specific metrics.

• Aggregated heatmaps

=

Lev1

Scenes vs Meas

Lev2

Geom vs Band



Public results web site: aggregated heatmaps

• All metrics highlight this result and can 

be used to identify problems in the 

experiments by extracting the average, 

or even better the max|min values of 

specific metrics.

• Aggregated heatmaps (N, avermsre, 

maxrmsre, ...)

=

Lev1

Scenes vs Meas

Lev2

Geom vs Band



Example: N (left) or aveRMSRE (right)



Example: {ave,max}rmsre



• Model agreement indicator of Actual is 

still rather lower on average than for 

Abstract canopies

• AveRMSRE often better than 2-5% for 

Abstract except for some families 

(home_two, hom_ani for specific brf

filters)

• Rather bad values for fabs & ftran

especially for homogeneous canopies

• ftran_coco (>200% systematycally) to 

be confirmed.

• brf_sat to be completed, and thp to be 

presented in terms of GAP fraction

Summary of Lev1 RMSRE 
hmaps


